Manchester Decoder 


The Manchester or biphase code is used 
very frequently, (examples include hard 
disk drives and networks), because the 
code contains both the data and the clock 
and is therefore very compact. In addi- 
tion, there are only two frequencies pre- 
sent and never contains low frequencies. 
A logic zero is defined as a ‘0 to 1 edge’, a 
logical one is represented by a falling 
edge. This works well as long as the data 
is continuously changing, but when mul- 
tiple zeros or ones appear in a row, it 
becomes necessary to insert additional 
edges between the original rising or 
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falling edges. This is done at a point 
halfway between the original edges, at m| L 
the so-called bit boundaries. 
In order to decode the Manchester-code, 2 r] 
it is first necessary to decide which are 
the data edges and which are the bit- 
boundaries. It is therefore necessary to 
have a synchronisation period preceding every message. A 
number of 0101 (or 1010) patterns is transmitted so that the 
receiver can be synchronised. When 0101 patterns are being 
transmitted, the Manchester signal consists entirely of data 
edges and there are no bit-boundary edges. 
The decoder circuit presented here works as follows: IC2 turns 
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every edge (both rising and falling) into a short pulse. This is 
used to start the non re-triggerable monostable multivibrator 
(IC1a) with a monotime equal to ? of the time between data 
edges. When the 01 or 10 pattern comes along the mono- 
stable will automatically synchronise itself to the data edges. 
Every additional bit boundary edges that may be present in 
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the signal that follows, will fall within the mono-time and will 
be ignored, the monostable remains synchronised. This sig- 
nal can now be used to start a second monostable (IC 1b), 
which will, with the aid of a flip-flop (IC3a), sample the data 
stream immediately after the data edge. That completes the 
decoding; the data is available at the Q output of the flip-flop. 
On some systems the Manchester code is reversed in phase, 
but this makes no difference to the decoder, because the data 
at the Q output can simply be inverted. 

This circuit is intended to be more of a demonstration than a 
real circuit. Because of the IC family selected, the decoder is 
limited to a frequency range of up to a few hundred kilohertz. 
But programmers can also use this model as an example, 
because a software decoder can be implemented in a similar 
manner. The resistance ratios were selected such that C1 to 
C3 could all be the same value. The formula t = RC applies to 
the monostable multivibrators; so for a 1-kHz signal C needs to 
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be about 9 nF. 
In the timing diagram it can be clearly seen that the decoder 
doesn’t work properly as long as it is not synchronised. After 
the first 10 or 01 change it synchronises and then supplies the 
correct data out. 
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